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Description 

The present invention relates to a multilumen cath- 
eter comprising an inner catheter tube defining a first 
lumen having a proximal end and a distal end; a middle 
catheter tube defining a second lumen having a proxi- 
mal end, a distal end and a cross-section which is 
greater than the cross-section of said inner tube, said 
middle tube being disposed concentrically and coaxially 
with said inner tube, and said distal end of said inner 
tube extending longitudinally outward from said distal 
end of said middle tube; an outer catheter tube defining 
a third lumen and having a proximal end, a distal end 
and a cross-section which is greater than the cross-sec- 
tion of said middle tube, said outer tube being disposed 
concentrically and coaxially with said middle tube and 
said inner tube; a manifold securing and encapsulating 
each of said proximal ends of said middle and outer 
tubes; and a plurality of extension tubes coupled to said 
manifold, each separately coupled to the second and 
third lumen respectively. 

Multilumen venous catheters are advantageous as 
they eliminate the need for separate catheters for moni- 
toring a patient's blood pressure and infusing or with- 
drawing fluids from a patient thereby decreasing the 
possibility of patient discomfort and possible infection 
inherent with the insertion of several single lumen cath- 
eters into the patient. Maintaining fluids separately is 
particularly critical when the fluids employed are chem- 
ically incompatible or when cross contamination of flu- 
ids is to be avoided. 

Such a multilumen catheter is disclosed in DE-A- 
31 12762, which is used as a basis for the preamble of 
the independent claims and which shows a multilumen 
catheter comprising an inner, middle and outer catheter 
tube with respective first, second and third lumens. The 
tubes are disposed concentrically and coaxially with 
each other; a distal end of the inner tube extends longi- 
tudinally outward from a distal end of the middle tube; a 
distal end of the outer tube extends longitudinally from 
the distal end of the middle tube. A screw mechanism 
holds the inner and middle tube together at their proxi- 
mal ends. To prevent the inner tube from slipping out, it 
is provided with an annular enlargement fixed by a 
screwed cap. 

Annother catheter device, known from WO-A- 
8810128, includes a longitudinally extending end por- 
tion with a catheter tube distal terminus for insertion into 
a vein. A plurality of independent lumens extend 
through the catheter, preferably including a distal lumen, 
a middle lumen and a proximal lumen, each of the 
lumens having a wall, a proximal end, and a lumen dis- 
tal terminus adjacent to the catheter tube distal termi- 
nus. Each lumen distal terminus is spaced longitudinally 
from each other so as to include a distal, a middle and a 
proximal lumen terminus, so that fluids can be infused 
simultaneously into the bloodstream without mixing 
prior to entry into the bloodstream. 

These conventional multilumen catheters may be 



potentially hazardous to the patient as they provide a 
direct conduit for blood to leave the patient, and have 
been responsible for causing substantial blood loss. 
Some conventional multilumen catheters are equipped 

5 with extension tubing coupled to valves which close the 
separate lumens to blood flow when the lumens are not 
in use. However, these valves are not always reliable. 

Another disadvantage of conventional multilumen 
catheters is that they are usually made in one piece 

io from a material of limited flexibility and softness. Thus, 
the patient may experience increased trauma and dis- 
comfort from a relatively rigid catheter as the catheter is 
inserted in a vein, and damage to the inner lining of the 
vein may also result from such relatively rigid catheters. 

r5 Therefore, it would be desirable to have a multilu- 
men catheter which overcomes the above-described 
disadvantages, which is economical to produce, and 
which is compatible with existing medical equipment 
used with conventional multiple lumen catheters. 

20 To this effect according to a first aspect of the inven- 
tion a multilumen catheter with the characteristic fea- 
tures of claim 1 is provided and according to a second 
aspect of the invention with the characteristic features of 
claim 2 is provided. 

25 In accordance with the present invention, disclosed 
is a multilumen catheter having a plurality of fexible, 
elongated catheter tubes concentrically and coaxially 
disposed, each catheter tube defining a separate 
lumen, each catheter tube having a distal end which 

30 extends outwardly from the distal end of the next sur- 
rounding catheter tube, and each catheter tube having a 
proximal end which is secured and encapsulated by a 
manifold which facilitates fluid communication between 
each of the lumens and separates fluid transfer devices 

35 or pressure monitoring devices via extension tubing. 

The concentric arrangement of the catheter tube 
provides an efficient cross-sectional area relative to the 
overall cross-sectional area. Furthermore, the smallest 
catheter tube whose distal end extends outwardly the 

40 furthest may be made from a softer, more flexible mate- 
rial so as to provide an overall softer distal end of the 
multilumen catheter. 

In one embodiment of the present multilumen cath- 
eter, each of the plurality of catheter tubes has a distal 

45 end which terminates in a tapered flexible tip. The flexi- 
ble tip remains closed when there is no fluid within the 
respective lumen thereby eliminating the possibility of 
substantial blood loss through the present multilumen 
catheter. 

so This invention will be more fully understood from 
the following solely exemplary detailed description 
taken in conjunction with the accompanying drawings in 
which: 

55 Fig. 1A is a view, partly in section, of the multilumen 
catheter of the present invention showing the con- 
centrically arranged catheter tubes, their distal ter- 
minal, and the manifold, wherein the tapered tips of 
the tubes however are not visible; 
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Fig. 1B is a cross-sectional view of the multilumen 

catheter of the present invention; 

Fig. 2 is a perspective view of an embodiment of the 

distal end of the multilumen catheter of Fig. 1 A; 

Fig. 3 is a perspective view of another embodiment 

of the distal end of the multilumen catheter of Fig. 

1A; 

Fig. 4 is a perspective view of yet another embodi- 
ment of the distal tip of the multilumen catheter 
shown in Fig. 1A; and 

Fig. 5 is a view, partly in section, showing the bot- 
tom half of an alternative embodiment of the mani- 
fold of the multilumen catheter shown in Fig. 1 A. 

Referring now to Figs. 1 A-1B, one embodiment of 
the multilumen catheter in accordance with the present 
invention is shown. The present multilumen catheter 10 
comprises three concentrically and coaxially disposed, 
flexible, elongated catheter tubes 12, 14, 16, each defin- 
ing separate lumens 18, 20, 22 as shown in cross-sec- 
tion in Fig. 1B. 

The inner catheter tube 12 has a cross-section of 
about 1.168 mm (0.046 in.) (ID) and a wall thickness of 
1.27 mm (0.05 in.); and extends longitudinally outward 
from the distal end 36 of the middle catheter tube 14. 
The middle catheter tube 14 has a cross-section of 
about 1.651 mm (0.065 in.) (ID), a wall thickness of 
0.127 mm (0.005 in.), and extends longitudinally out- 
ward from the distal end 38 of the outer catheter tube 
16. The outer tube 16 has a cross-section of about 
20.828 mm (0.82 in.) (ID), and a wall thickness of 0.127 
mm (0.005 in.) Accordingly, tube 12 is equivalent to a 16 
gauge tube, and tubes 14 and 16 are equivalent to an 
18 gauge tube. 

It should be understood that more than three cathe- 
ter tubes may be similarly arranged. However, for exem- 
plary purposes, one embodiment of the present 
invention having three concentric lumens is shown and 
described in detail. 

Separate lumens 18, 20, 22 terminate coexten- 
sively with the respective distal ends of the catheter 
tubes 12, 14, 16. Such a termination of the lumens 18, 
20, 22, can be more clearly seen in Fig. 4, 5 which is a 
view of the distal end 25 of the multilumen catheter 10 
shown in Fig. 1A. 

In accordance with the invention, lumens 18, 20, 22 
are independent and noncommunicative with one 
another, and various fluids simultaneously carried 
thereby do not mix prior to entering the blood stream. 
Furthermore, as can be clearly seen in Fig. 2, the distal 
ends 34, 36, 38 of catheter tubes 12, 14, 16 are spaced 
apart from one another, which ensures that fluids simul- 
taneously carried within each of the lumens 18, 20, 22 
do not mix prior to being assimilated in the blood 
stream. 

Suitable materials from which catheter tubes 12, 
1 4, 1 6 may be made include flexible, sterilizable materi- 
als such as polyurethane, silicone, polyvinyl chloride 
(PVC) and nylon (registered trade mark). Polyurethane 



is preferred. Furthermore, the inner tube 12 and the 
middle tube 1 4 may be formed from a less rigid material 
such as a softer, more flexible polyurethane thereby 
providing an overall softer distal end 25 of the multilu- 

5 men catheter 10. 

A softer distal end 25 is particularly desirable as it 
reduces trauma to the sensitive inner lining of the vein 
into which a multilumen catheter 10 may be inserted. 
Furthermore, a soft, flexible distal end 25 facilitates 

10 insertion of the catheter 10 into sinuous veins which 
may otherwise be difficult to access using conventional 
catheters having more rigid distal ends. 

Referring again to Fig. 1 A, the proximal end 26 of 
the multilumen catheter 10 includes a manifold 24 which 

15 encapsulates and secures catheter tubes 12, 14, 16 
and further provides fluid communication between the 
lumens 1 8, 20, 22 and fluid transfer devices or pressure 
monitoring devices via separate extension tubing 28, 
30, 32. Extension tubing 28, 30, 32 may be configured 

20 for attachment to fluid transfer devices or pressure mon- 
itoring devices as is known in the art. Extension tubing 
may be made from any suitable medical grade tubing. 

As shown in the illustrative drawing, the proximal 
end 40 of the inner tube 12 preferably extends beyond 

25 the proximal end 42 of the middle tube 1 4 and is encap- 
sulated within a hub 46 in fluid communication with 
extension tubing 28 via a channel 29 between the prox- 
imal end 40 of inner tube 12 and extension tubing 28. 
Likewise, the proximal end 42 of the middle tube 14 

30 preferably extends beyond the proximal end 50 of the 
outer tube 16 and is encapsulated within a hub 48 in 
fluid communication with extension tubing 30 via a 
channel 37 communicating with an annular space 31 
between the proximal end 42 of the middle tube 14 and 

35 extension tubing 30. The proximal end 50 of the outer 
tube 16 is encapsulated within hub 52 in fluid communi- 
cation with extension tubing 32 via a channel 39 com- 
municating with an annular space 33 between the 
proximal end 50 of outer tube 16 and extension tubing 

40 32. 

Each of the hubs 46, 48, 52 may be formed from a 
rigid, sterilizable, plastic material which can be molded 
using known techniques. Such materials include poly- 
carbonate, polyurethane and PVC. The hubs 46, 48, 52, 

45 may be separately formed and then sealed together by 
known means to form the manifold 24. 

The path of fluids flowing through the manifold 24 is 
indicated by arrows in Fig. 1 A. Fluids flow from exten- 
sion tubing 28 into the channel 29 and thereafter flow 

so through lumen 18. Fluids flow from extension tubing 30 
into the channel 37 and annular space 31 and thereafter 
flow around the inner tube 12 and through lumen 20. 
Similarly, fluids flow from extension tubing 32 into the 
channel 39 and annular space 33 and thereafter flow 

55 around middle tube 14 and through lumen 22. 

Referring now to Fig. 2, the distal end 25a of the 
multilumen catheter 1 0 according to Fig. 1 A is shown. In 
this embodiment, the distal end 36 of the middle tube 14 
is tapered and abuts the inner tube 12 which outwardly 
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extends beyond the middle tube 14. The lumen 20 
defined by the middle tube 1 4 terminates in a side open- 
ing 54 slightly upstream from the tapered distal end 36 
of the middle tube 14. 

Furthermore, the distal end 38 of the outer tube 16 5 
is tapered and abuts the middle tube 14. The lumen 22 
defined by the outer tube 16 terminates in a side open- 
ing 56 slightly upstream from the tapered distal end 38 
of the outer tube 16. 

In accordance with the present invention, the side 
openings 54, 56 enable lumens 20, 22 to aspirate fluids 
from the patient as well as deliver fluids to the patient. 
The lumen 18 defined by the inner tube 12 may serve to 
deliver fluids or to monitor blood pressure. 

Referring now to Fig. 3, another embodiment of the 
distal end 25b of the multilumen catheter is shown. In 
this embodiment, inner tube 12, the middle tube 14 and 
the outer tube 16 each terminate in tapered flexible tips 
58, 60, 62. The flexible tips 58, 60, 62, expand under 
pressure exerted from fluids flowing through the respec- 
tive lumens to allow fluids to exit from the lumens into 
the bloodstream. However, when no fluids are present 
in any one or more of the lumens, the flexible tips asso- 
ciated with those lumens remain closed. When closed, 
the tips 58, 60, 62 act as check valves to prevent the 
backflow of blood through the lumens thereby com- 
pletely eliminating the possibility of substantial Wood 
loss through the present multilumen catheter. 

Referring now to Fig. 4, yet another embodiment of 
the distal end 25c of the multilumen catheter is shown. 
This embodiment is similar to that shown in Fig. 3 
except the inner catheter tube 12 does not terminate in 
a flexible tip and instead remains open. This enables the 
lumen 18 defined by the inner tube 12 to be used to 
monitor blood pressure which would not be possible if 
the distal end 34 of the inner catheter tube 12 were 
closed. 

In accordance with the present invention, the differ- 
ent embodiments of the distal end of the present multi- 
lumen catheter tube as shown in Figs. 1A-4 may be 
combined as desired in a single multilumen catheter of 
the present invention. For example, the outer tube may 
have a distal end which terminates in a side opening as 
shown in Fig. 2 while the middle tube terminates in a 
flexible tip as shown in Fig. 4. 

Referring now to Fig. 5, the bottom half of an alter- 
native embodiment of the manifold 24a is shown. In this 
embodiment, manifold 24a is molded using known tech- 
niques. The manifold 24a secures the respective proxi- 
mal ends of the catheter tubes. The proximal end of the 
outer tube is secured at the base 66 of the manifold 24a, 
the proximal end of the middle tube is secured at the 
center 68 of the manifold 24a and the proximal end of 
the inner tube is secured at the top 70 of the manifold 
24a. Molded channels 60, 62, 64 separately communi- 
cate with the respective lumens defined by each of the 
catheter tubes. Extension tubes may be molded or oth- 
erwise secured into the bottom half of the manifold 24a 
at channels 72, 74, 76 which are respectively coupled to 



channels 60, 62, 64 within the manifold. 

The inner tube, the middle tube, the outer tube and 
extension tubing are permanently affixed within the 
manifold using known techniques. A cooperative top 
half of the manifold is sealed to the bottom half to pro- 
vide a sealed, liquid tight unit. Fluids entering or leaving 
the manifold via the extension tubing communicate with 
the respective lumens defined by each of the catheter 
tubes through molded channels 60, 62, 64. 

It will be understood that a number of manufactur- 
ing techniques known in the art may be used to form the 
multilumen catheter of the present invention including 
the various embodiments described above. 

The manner of using the multilumen catheter of the 
present invention is substantially the same as using a 
conventional multilumen catheter of the prior art, which 
is well known to those skilled in the art and need not be 
described in detail. 

This invention is not to be limited by what has been 
particularly shown and described, except as indicated 
by the appended claims. 

Claims 

1. Multilumen catheter (10) comprising an inner cath- 
eter tube (12) defining a first lumen (18) having a 
proximal end (40) and a distal end (34); a middle 
catheter tube (14) defining a second lumen (20) 
having a proximal end (42), a distal end (36) and a 
cross-section which is greater than the cross-sec- 
tion of said inner tube (12), said middle tube (14) 
being disposed concentrically and coaxially with 
said inner tube (1 2), and said distal end (34) of said 
inner tube (12) extending longitudinally outward 
from said distal end (36) of said middle tube (14); 
an outer catheter tube (16) defining a third lumen 
(22) and having a proximal end (50), a distal end 
(38) and a cross-section which is greater than the 
cross-section of said middle tube (14), said outer 
tube (16) being disposed concentrically and coaxi- 
ally with said middle tube (14) and said inner tube 
(12); a manifold (24) securing and encapsulating 
each of said proximal ends of said middle and outer 
tubes (42,50); and a plurality of extension tubes 
(30,32) coupled to said manifold (24), each sepa- 
rately coupled to the second and third lumen 
(20,22) respectively, 
characterized in that 

said distal end (38) of said outer tube (16) is 
tapered and abuts said middle tube (14), and said 
distal end (36) of said middle tube (14) extends lon- 
gitudinally outward from said distal end of said 
outer tube (16), wherein said middle tube (14) is 
tapered and abuts said inner tube (12), wherein 
said second lumen (20) terminates in a side open- 
ing (54) slightly upstream from said tapered distal 
end (36) of said middle tube (14), and said third 
lumen (22) terminates in a side opening (56) 
slightly upstream from said tapered distal end (38) 
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of said outer tube (16), the said manifold (24) also 
securing and encapsulating the said proximal end 
(40) of the inner tube (12) wherein the inner lumen 
(18) is coupled to an extension tube (28) through 
the manifold (24). 

2. Multilumen catheter (10) comprising an inner cath- 
eter tube (12) defining a first lumen (18) having a 
proximal end (40) and a distal end (34); a middle 
catheter tube (14) defining a second lumen (20) 
having a proximal end (42), a distal end (36) and a 
cross-section which is greater than the cross-sec- 
tion of said inner tube (12), said middle tube (14) 
being disposed concentrically and coaxially with 
said inner tube (12), and said distal end (34) of said 
inner tube (12) extending longitudinally outward 
from said distal end (36) of said middle tube (14); 
an outer catheter tube (16) defining a third lumen 
(22) and having a proximal end (50), a distal end 
(38) and a cross-section which is greater than the 
cross-section of said middle tube (14), said outer 
tube (16) being disposed concentrically and coaxi- 
ally with said middle tube (14) and said inner tube 
(12); a manifold (24) securing and encapsulating 
each of said proximal ends of said middle and outer 
tubes (42,50); and a plurality of extension tubes 
(30,32) coupled to said manifold (24), each separ- 
ately coupled to the second and third lumen (20,22) 
respectively, 

characterized in that 

said distal end (36) of said middle tube (14) extends 
longitudinally outward from said distal end (38) of 
said outer tube (16), and said distal end (36) of said 
middle tube (14) and said distal end (38) of said 
outer tube (16) each terminates in a flexible, 
tapered tip (60,62) which expands under the pres- 
sure of fluid flowing in the respective second and 
third lumen (20,22) and which acts as a check valve 
to prevent fluid from entering the second and third 
lumens (20,22) from the respective tips (60,62), the 
said manifold (24) also securing and encapsulating 
the said proximal end (40) of the inner tube (12) 
wherein the inner lumen (18) is coupled to an 
extension tube (28) through the manifold (24). 

3. Multilumen catheter (10) according to claim 2 
wherein said distal end (34) of said inner tube (12) 
terminates in a flexible, tapered tip (58), which acts 
as a check valve to prevent fluid from entering the 
first lumen (18) from said tip (58). 

4. Multilumen catheter (10) according to claim 1 or 2 
wherein said extension tubes (28,20,32) are config- 
ured for connection to a fluid transfer device or 
monitoring means. 

5. Multilumen catheter (10) according to claim 4 
wherein said manifold (24) includes channels 
(29,37,39) for separately coupling each of said 



lumens (18,20.22) and respective extension tubes 
(28,30,32). 

6. Multilumen catheter (10) according to claim 2 
5 wherein each of said lumens (1 8,20,22) terminates 

coextensively with said respective distal end of said 
inner, middle and outer tubes (12,14,16). 

7. Multilumen catheter (10) according to claim 1 or 2 
10 wherein said inner, middle and outer tubes 

(12,14,16) are made from flexible, sterilizable mate- 
rials. 

8. Multilumen catheter (10) according to claim 7 
is wherein said inner and middle tubes (12,14) are 

made from a less rigid material than said outer tube 
(16)- 

9. Multilumen catheter (10) according to claim 8 
20 wherein said inner and middle tubes (12,14) are 

made from polyurethane. 

10. Multilumen catheter (10) according to claim 1 or 2 
wherein said manifold (24) is molded. 

25 

11. Multilumen catheter (10) according to claim 1 or 2 
wherein said manifold (24) is made in separate 
molded sections. 

30 12. Multilumen catheter (10) according to claim 11 
wherein said separate molded sections are first, 
second and third hubs (46,48,52); said first hub (46) 
defining a channel (29) which receives and secures 
the inner catheter tube (12) in fluid-tight communi- 

35 cation with said respective extension tubing (28); 
said second hub (48) defining an annular space 
(31) which receives and secures the middle cathe- 
ter tube (14) in fluid-tight communication with said 
respective extension tubing (30); and said third hub 

40 (52) defining an annular space (33) which receives 
and secures the outer catheter tube (16) in fluid- 
tight communication with said respective extension 
tubing (32). 

45 13. Multilumen catheter (10) according to claim 1 or 2 
wherein a manifold (24a) secures en encapsualtes 
a coupled portion of each extension tube, said man- 
ifold facilitating fluid communication between each 
of said lumens and respective extension tubing. 

50 

14. Multilumen catheter (10) according to claim 1 or 2 
wherein said proximal end of said inner tube (40) 
extends beyond said proximal end of said middle 
tube (42). 

55 

15. Multilumen catheter (10) according to claim 14 
wherein said proximal end of said middle tube (42) 
extends beyond said proximal end of said outer 
tube (50). 
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Patentanspruche 

1. Mehrfachlumen-Katheter (10) mit einer inneren 
KatheterrOhre (12), die ein erstes Lumen (18) mit 
einem Proximalende (40) und einem Distalende 
(34) begrenzt; einer mittleren KatheterrOhre (14), 
die ein zweites Lumen (20) mit einen Proximalende 
(42), einem Distalende (36) und einem Querschnitt 
begrenzt, der grOBer ais der Querschnitt der inne- 
ren ROhre (12) ist, wobei die mittlere ROhre (14) 
konzentrisch und koaxial zur inneren ROhre (12) 
angeordnet ist und das Distalende (34) der inneren 
ROhre (12) sich in Langsrichtung auswarts vom 
Distalende (36) der mittleren ROhre (14) erstreckt; 
einer auBeren KatheterrOhre (16), die ein drittes 
Lumen (22) mit einem Proximalende (50), einem 
Distalende (38) und einem Querschnitt begrenzt, 
der grOBer als der Querschnitt der mittleren ROhre 
(14) ist, wobei die auBere ROhre (16) konzentrisch 
und koaxial zur mittleren ROhre (14) und zur inne- 
ren ROhre (12) angeordnet ist; einem Sammelor- 
gan (24), das jedes der Proximalenden der 
mittleren und auBeren ROhren (42,50) befestigt und 
einschlieBt; und mehreren mit dem Sammelorgan 
(24) verbundenen VeriangerungsrOhren (30,32), 
die je einzeln mit dem zweiten bzw. dritten Lumen 
(20,22) verbunden sind, dadurch gekennzeichnet, 
daB das Distalende (38) der auBeren ROhre (16) 
sich verjungt und an der mittleren ROhre (14) 
anliegt, und das Distalende (36) der mittleren 
ROhre (14) sich in Langsrichtung auswarts vom 
Distalende der auBeren ROhre (16) erstreckt, wobei 
die mittlere ROhre (14) sich verjungt und an der 
inneren ROhre (12) anliegt, wobei das zweite 
Lumen (20) in einer SeitenOffnung (54) endet, die 
sich ein wenig stromaufwarts vom verjungten 
Distalende (36) der mittleren ROhre (14) befindet 
und das drrtte Lumen (22) in einer SeitenOffnung 
(56) endet, die sich ein wenig stromaufwarts vom 
verjungten Distalende (38) der auBeren ROhre (16) 
befindet, wobei das Sammelorgan (24) auch das 
Proximalende (40) der inneren ROhre (12) befestigt 
und einschlieBt und das innere Lumen (18) mit 
einer VeriangerungsrOhre (28) .durch das Sammel- 
organ (24) verbunden ist. 

2. Mehrfachlumen-Katheter (10) mit einer inneren 
KatheterrOhre (12), die ein erstes Lumen (18) mit 
einem Proximalende (40) und einem Distalende 
(34) begrenzt; einer mittleren KatheterrOhre (14), 
die ein zweites Lumen (20) mit einen Proximalende 
(42), einem Distalende (36) und einem Querschnitt 
begrenzt, der grOBer als der Querschnitt der inne- 
ren ROhre (12) ist, wobei die mittlere ROhre (14) 
konzentrisch und koaxial zur inneren ROhre (12) 
angeordnet ist und das Distalende (34) der inneren 
ROhre (12) sich in Langsrichtung auswarts vom 
Distalende (36) der mittleren ROhre (14) erstreckt; 
einer auBeren KatheterrOhre (16), die ein drittes 



Lumen (22) mit einem Proximalende (50), einem 
Distalende (38) und einem Querschnitt begrenzt, 
der grOBer als der Querschnitt der mittleren ROhre 
(14) ist, wobei die auBere ROhre (16) konzentrisch 
5 und koaxial zur mittleren ROhre (14) und zur inne- 
ren ROhre (12) angeordnet ist; einem Sammelor- 
gan (24), das jedes der Proximalenden der 
mittleren und auBeren ROhren (42,50) befestigt und 
einschlieBt; und mehreren mit dem Sammelorgan 
w (24) verbundenen VeriangerungsrOhren (30,32), 
die je einzeln mit dem zweiten bzw. dritten Lumen 
(20,22) verbunden sind, dadurch gekennzeichnet, 
daB das Distalende (36) der mittleren ROhre (14) 
sich in Langsrichtung auswarts vom Distalende 
15 (38) der auBeren ROhre (16) erstreckt und das 
Distalende (36) der mittlere ROhre (14) und das 
Distalende (38) der auBeren ROhre (16) je in einer 
flexiblen, verjungten Spitze (60,62) endet, die sich 
unter dem Druck einer im zweiten bzw. dritten 
20 Lumen (20,22) strOmenden Flussigkeit erweitert 
und als Absperrventil wirksam ist, urn zu verhin- 
dern, daB Flussigkeit von den jeweiligen Spitzen 
(60,62) in das zweite und dritte Lumen (20,22) ein- 
tritt, wobei das Sammelorgan (24) auch das Proxi- 
es malende (40) der inneren ROhre (12) befestigt und 
einschlieBt und das innere Lumen (18) mit einer 
VeriangerungsrOhre (28) durch das Sammelorgan 
(24) verbunden ist. 

30 3. Mehrfachlumen-Katheter (10) nach Anspruch 2, 
wobei das Distalende (34) der inneren ROhre (12) 
in einer flexiblen, verjungten Spitze (58) endet, die 
als Absperrventil wirksam ist, urn zu verhindern, 
daB Flussigkeit von der Spitze (58) in das erste 

35 Lumen (18) eintritt. 

4. Mehrfachlumen-Katheter (10) nach Anspruch 1 
oder 2, wobei die VeriangerungsrOhren (28,20,32) 
zum AnschluB an eine Flussigkeitszufuhreinrich- 

40 tung oder ein Uberwachungsorgan gestaltet sind. 

5. Mehrfachlumen-Katheter (10) nach Anspruch 4, 
wobei das Sammelorgan (24) Kanale (29,37,39) 
enthait, urn jedes der Lumen (18.20,22) und jewei- 

45 lige VeriangerungsrOhren (28,30,32) einzeln zu ver- 
binden. 

6. Mehrfachlumen-Katheter (10) nach Anspruch 2, 
wobei jedes der Lumen (18,20,22) koextensiv zum 

so jeweiligen Distalende der inneren, mittleren und 
auBeren ROhren (12,14,16) endet. 

7. Mehrfachlumen- Katheter (10) nach Anspruch 1 
oder 2, wobei die inneren, mittleren und auBeren 

55 ROhren (12,14,16) aus flexiblen, sterilisierbaren 
Materialien hergestellt sind. 

8. Mehrfachlumen-Katheter (10) nach Anspruch 7, 
wobei die inneren und mittleren ROhren (12,14,16) 
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aus einem weniger starren Material hergestellt sind 
als die auBere ROhre (16). 

9. Mehrfachlumen-Katheter (10) nach Anspruch 8, 
wobei die inneren und mittleren ROhren (12,14,16) 5 
aus Polyurethan hergestellt sind. 

10. Mehrfachlumen- Katheter (10) nach Anspruch 1 
Oder 2, wobei das Sammelorgan (24) gespritzt ist. 

10 

11. Mehrfachlumen-Katheter (10) nach Anspruch 1 
Oder 2, wobei das Sammelorgan (24) in einzelnen 
gespritzten Abschnitten hergestellt ist. 

12. Mehrfachlumen-Katheter (10) nach Anspruch 11, 15 
wobei die einzelnen gespritzten Abschnitte erste, 
zweite und dritte Buchsen (46,48.52) sind; wobei 

die erste Buchse (46) einen Kanal (29) begrenzt, 
der die innere KatheterrOhre (12) in flussigkeits- 
dichter Verbindung mit der jeweiligen Veriange- 20 
rungsrOhre (28) aufnimmt und befestigt; die zweite 
Buchse (48) einen Ringraum (31) begrenzt, der die 
mittlere KatheterrOhre (14) in flussigkeitsdichter 
Verbindung mit der jeweiligen VeriangerungsrOhre 
(30) aufnimmt und befestigt; und die dritte Buchse 25 
(52) einen Ringraum (33) begrenzt, der die auBere 
Katheterrdhre (16) in flussigkeitsdichter Verbindung 
mit der jeweiligen VertangerungsrOhre (32) auf- 
nimmt und befestigt. 

30 

13. Mehrfachlumen-Katheter (10) nach Anspruch 1 
Oder 2, wobei ein Sammelorgan (24a) einen ver- 
bundenen Abschnitt jeder VeriangerungsrOhre 
befestigt und einschlieBt, welches Sammelorgan 

die Flussigkeitsverbindung zwischen jedem der 35 
Lumen und der jeweiligen VeriangerungsrOhre 
erleichtert. 

14. Mehrfachlumen-Katheter (10) nach Anspruch 1 
Oder 2, wobei das Proximalende der inneren RGhre 40 
(40) sich am Proximalende der mittleren RGhre (42) 
vorbei erstreckt, 

15. Mehrfachlumen- Katheter (10) nach Anspruch 14, 
wobei das Proximalende der mittleren ROhre (42) 45 
sich am Proximalende der auBeren ROhre (50) vor- 
bei erstreckt. 

Revendicatlons 

50 

1. Catheter (10) a canaux multiples comprenant un 
tube catheter interieur (12) definissant un premier 
canal (18) ayant une extremite proximate (40) et 
une extremite distale (34) ; un tube catheter inter- 
mediate (14) definissant un deuxteme canal (20) 55 
ayant une extremite proximale (42), une extr6mite 
distale (36) et une section transversale superieure 
k la section transversale dudit tube interieur (12), 
(edit tube intermediate (14) etarrt dispose concen- 



triquement et coaxialement audit tube interieur 
(12), et ladite extremite distale (34) dudit tube int6- 
rieur (12) s'etendant longitudinalement vers I'exte- 
rieur depuis ladite extremite distale (36) dudit tube 
intermediate (14) ; un tube catheter exterieur (16) 
definissant un troisieme canal (22) et ayant une 
extremite proximale (50), une extremite distale (38) 
et une section transversale superieure k la section 
transversale dudit tube intermediate (14), ledit tube 
exterieur (16) etant dispose concentriquement et 
coaxialement audit tube inter mediate (14) et audit 
tube interieur (12) ; un dispositif (24) de raccorde- 
ment de canaux solidarisant et encapsulant cha- 
cune desdites extremes proximales desdrts tubes 
exterieur et intermediate (42, 50) ; et des tubes 
d'extension (30, 32) relics audit disposrtrf (24) de 
raccordement de canaux, chacun etant relie sepa- 
r6ment respectivement au deuxieme et au troi- 
sieme canal (20, 22), 

caracterise en ce que 

ladite extr6mit6 distale (38) dudit tube ext6- 
rieur (16) pr6sente un retredssement en contact 
avec ledit tube intermediate (14), et ladite extre- 
mity distale (36) dudit tube intermediate (14) 
s'etend longitudinalement vers I'exterieur depuis 
ladite extremite distale dudit tube exterieur (16), en 
ce que ledit tube intermediate (14) presente un 
retredssement en contact avec ledit tube interieur 
(12), en ce que ledit deuxieme canal (20) se ter- 
mine par une ouverture laterale (54) legerement en 
amont de ladite extremite distale (36) presentant un 
retredssement dudit tube intermediate (14), et 
ledit troisieme canal (22) se termine par une ouver- 
ture laterale (56) legerement en amont de ladite 
extremite distale (38) presentant un retredssement 
dudit tube exterieur (16), ledit dispositif (24) de rac- 
cordement de canaux solidarisant et encapsulant 
egalement ladite extremite proximale (40) du tube 
interieur (12) d'ou le canal interieur (18) est relie k 
un tube d'extension (28) k travers ledit dispositif 
(24) de raccordement de canaux. 

2. Catheter (10) k canaux multiples comprenant un 
tube catheter interieur (12) definissant un premier 
canal (18) ayant une extremite proximale (40) et 
une extremite distale (34), un tube catheter inter- 
mediate (14) definissant un second canal (20) 
ayant une extremite proximale (42), une extremite 
distale (36) et une section transversale superieure 
k la section transversale dudit tube interieur (12). 
ledit tube intermediate (14) etant dispose concen- 
triquement et coaxialement audit tube interieur 
(12). et ladite extremite distale (34) dudit tube inte- 
rieur (12) s'etendant longitudinalement vers I'exte- 
rieur depuis ladite extr6mit6 distale (36) dudit tube 
intermediate (14) ; un tube catheter exterieur (16) 
definissant un troisieme canal (22) et ayant une 
extremite proximale (50), une extremite distale (38) 
et une section transversale superieure k la section 



7 



13 



EP0 490 459 B1 



14 



transversale dudrt tube interm6diaire (1 4), ledit tube 
exterieur (16) 6tant dispose concentriquement et 
coaxialement audit tube interm&Jiaire (14) et audit 
tube interieur (12) ; un dispositif (24) de raccorde- 
ment de canaux solidarisant et encapsulant cha- 
cune des extr6mit6s proximales desdits tubes 
exterieur et intermgdiaire (42, 50) ; et des tubes 
d'extension (30, 32) relics auxdits dispositifs (24) 
de raccordement de canaux, chacun 6tant relte 
s6par6ment respectivement au deuxifcme et au troi- 
steme canal (20, 22), 

caracterisg en ce que 

ladite extr6mit6 distale (36) dudit tube irrter- 
mgdiaire (14) s'6tend longitudinal ement vers I'ext6- 
rieur depuis ladite extrgmite distale (38) dudit tube 
exterieur (16), et ladite extr6mit6 distale (36) dudit 
tube interm6diaire (14) et ladite extremity distale 
(38) dudit tube exterieur (16) se terminent chacune 
par un embout (60, 62) souple prgsentant un r6tr6- 
cissement, qui s'expanse sous la pression du fluide 
s'6coulant respectivement dans le deuxigme et le 
troisfeme canal (20, 22) et qui fonctionne comme 
une soupape de retenue pour emp§cher tout f luide 
de p£n£trer dans le deuxi&ne et le troisfeme canal 
(20, 22) depuis les embouts respectifs (60, 62), 
ledit dispositif (24) de raccordement de canaux soli- 
darisant et encapsulant 6galement ladite extr6mit6 
proximate (40) dudit tube interieur (12) par ou ledit 
canal interieur (18) est relte k un tube d'extension 
(28) k travers le dispositif (24) de raccordement de 
canaux. 

3. Catheter (10) k canaux multiples selon la revendi- 
cation 2, dans lequel ladite extr6mit6 distale (34) 
dudit tube interieur (12) se termine par un embout 
(58) souple pr&entant un r6tr6cissement, qui fonc- 
tionne comme une soupape de retenue pour emp§- 
cher tout fluide de pgn&rer dans le premier canal 
(18) depuis ledit embout (58). 

4. Catheter (10) k canaux multiples selon la revendi- 
cation 1 ou 2, dans lequel lesdits tubes d'extension 
(28, 30, 32) sont adaptes k connecter un dispositif 
de transfert de fluide ou des moyens de contrdle. 

5. Catheter (10) k canaux multiples selon la revendi- 
cation 4, dans lequel ledit dispositif (24) de raccor- 
dement de canaux comporte des conduits (29, 37, 
39) pour relier s£par6ment chacun desdits canaux 
(18, 20, 22) et lesdits tubes d'extension respectifs 
(28, 30, 32). 

6. Catheter (10) k canaux multiples selon la revendi- 
cation 2, dans lequel chacun desdits canaux (18, 
20, 22) se termine co-extensivement par lesdites 
extr6mit6s distales respectives desdits tubes int6- 
rieur, interm6diaire et exterieur (12, 14, 16). 

7. Catheter (10) k canaux multiples selon la revendi- 



cation 1 ou 2, dans lequel lesdits tubes interieur, 
intermediate et exterieur (12, 14, 16) sont consti- 
tu6s en des materiaux sterilisables souples. 

5 8. Catheter (10) k canaux multiples selon la revendi- 
cation 7, dans lequel lesdits tubes interieur et inter- 
mediate (12, 14) sont constitues en un mat£riau 
moins rigide que ledit tube extgrieur (16). 

10 9. Catheter (10) k canaux multiples selon la revendi- 
cation 8, dans lequel lesdits tubes interieur et inter- 
mediate (12, 14) sont constitues en polyurethane. 

10. Catheter (10) k canaux multiples selon la revendi- 
15 cation 1 ou 2, dans lequel ledit dispositif (24) de 

raccordement de canaux est mouie. 

11. Catheter (10) k canaux multiples selon la revendi- 
cation 1 ou 2, dans lequel ledit dispositif (24) de 

20 raccordement de canaux est constitue de parties 
mouses distinctes. 

12. Catheter (10) k canaux multiples selon la revendi- 
cation 11, dans lequel lesdites parties mouses dis- 

25 tinctes sont des premier, deuxigme et troisteme 
bulbes (46, 48, 52) ; ledit premier bulbe (46) d6f inis- 
sant un conduit (29) qui regoit et solidarise le tube 
catheter interieur (12) en communication Blanche 
aux f luides avec ladite tubulure d'extension respec- 

30 tive (28) ; ledit second bulbe (48) d6finissant un 
espace annulaire (3 1 ) qui regoit et solidarise le tube 
catheter intermediate (14) en communication 6tan- 
che aux f luides avec ladite tubulure d'extension res- 
pective (30) ; et ledit troisi&me bulbe (52) 

35 definissant un espace annulaire (33) qui regoit et 
solidarise le tube catheter exterieur (16) en commu- 
nication etanche aux fluides avec ladite tubulure 
d'extension respective (32). 

40 13. Catheter (10) k canaux multiples selon la revendi- 
cation 1 ou 2, dans lequel un dispositif (24a) de rac- 
cordement de canaux solidarise et encapsule une 
partie de liaison de chaque tube d'extension, ledit 
dispositif de raccordement de canaux facilitant la 
45 communication de fluide entre chacun desdits 
canaux et la tubulure d'extension respective. 

14. Catheter (10) k canaux multiples selon la revendi- 
cation 1 ou 2, dans lequel ladite extr6mite proxi- 

50 male dudit tube interieur (40) s'etend au<lel& de 
ladite extr6mite proximale dudit tube intermediate 
(42). 

15. Catheter (10) k canaux multiples selon la revendi- 
55 cation (14), dans lequel ladite extr6mit6 proximale 

dudit tube intermediate (42) s'etend au-del& de 
ladite extr6mite proximale dudit tube exterieur (50). 
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